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AUTHORS: Tavetkov, V. N., _Boytsova, N. N. 


TITLE: Stereoregularity and Optical Anisotropy of Molecules of 
Polymethyl Methacrylate 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 8, 
pp. 1176-1187 


TEXT: The authors discuss the effect of stereoregularity of a polymer on 
the physical properties of its molecules. They arrive at the opinion that 
the measurement of optical anisotropy should be a sensitive method of 
structure determination. In a previous paper (Ref. 29), they had proved 
that isotactic and atactic polystyrene show considerable differences in 
optical anisotropy. The present paper studies the effect of stereoregulari- 
ty of the molecular chain on optical anisotropy in polymethyl methacrylate 
(PMMA). The following PMMA samples were used: sample A, isotactic, vitri- 
fication temperature I 8 50°C; sample B, atactic, T, = 110°C; sample C, 


syndiotactic,T above 110°c. Samples A and C were dissolved in benzene, 
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centrifuged, and decomposed by precipitation with hexane into fractions 
which showed a regular dependence of the Kerr effect on the electric field 
applied. Next, the double refraction An in flowing benzene solution was 
measured as a function of flow velocity. A linear dependence An = f(g) 
was found. From the reduced double refraction An/g %o° (4, = viscosity 


of solvent, c = concentration of polymer), the following relation was cal- 


culated by extrapolation of experimentel data: [n] = lim (Qn/g 7c). Fur- 
J c*0 ‘Io 


ther, the intrinsic viscosity [7] was determined. The segment anisotropy 
a, - & of the macromolecules was calculated from these values: 
2 2 F ‘ 
[x] /fy] = an [(n2 #2) /45n, 04k?) (a, - ay) « These values are given in Table 
1: (M = molecular weight) 
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Polymer | Praction [i+107° fi}-om? /e| (i 10°| pyr] 10"° (a,-a,)+10°° em” 


isotactic 
(A) 
(c) 


atactic 
(B) 


Further, the optical anisotropy was calculated according to W. Kuhn (Ref.20): 
a, - a = 7+5( a, - + The following values wer found for (ay - a, )*10-25 


ones sample A: 3.33 sample B: between 0.19 and 0.24. Thus, the anisotropy 
of molecules of the isotactic polymer is 14 times higher than thas of the 
atactic one. in anisotropy on transition from the atactic 
to the isgotactic s d by a change of rotation around 
the stretching vibrations in the ester side group of PMMA. No differences 
were observed between the optical properties of the atactic (B) and syn- 
diotactic (C) polymer. Consequently, these samples should have similar 
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microstructures. Double light refraction is a sensitive method of studying 
the degree of stereoregularity of a polymer. The authors thank A. A. 
Korotkov and S. P. Mitsengendler for supplying the samples. There are 

8 figures, 2 tables, and 39 references: 19 Soviet, 10 US, 1 British, 1 
French, 1 German, and 1 Swiss. 


ASSOCIATION: Fizicheskiy institut Leningradskogo gosudarstvennogo 
universiteta 
(Institute of Physics of Leningrad State University) 


SUBMITTED: March 19, 1960 
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5108/3138 
AUTHOR: __. Tavetkos he8e~ 
TITLE: Some methods of studying floxibjlity and shapo of macromolecules 
PERIODICAL: Leningrad. Jniversitet, Vestnik. Seriya fiziki i khimii, 


no. 4, 1961, 39 - 63 


TEXT: The author discusses methods of determining the size and the 

flexibility of molecular chains. Such methods may involve light scattering, 
viscometry, determination of diffusion coefficient, etc. Solutions of 

polymers are particularly suitable for these kinds of measurements. 

However it must be noted that the molecular chains are not branched. 

Numerical data are given on the length and the equilibrium flexibility of 

a number of polymer chains. A molecular chain is more or less tangled and 

has the shape of an ellipsoid when the polymer is dissolved. At the 

moment the only experimental method of determining the asymmetry of such wa 
molecular ellipsoids is that based on the birefringence of a flow of 

polymer solution (dynamooptical effect) Structure, flexibility, and 

ieee anisotropy of the molecular chains are discussed and a few numerical 
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data are given which are mostly taken from other publications. Dynamic 
flexibility may be studied either viscometrically or by methods involving 
dynamical birefringence. There are 1 figure, 4 tables, and 115 references: 


language publications read as follows: W@. R. Krigbaum, L. H. Sperling. 
Wiesbaden symposium, II A I, 1959; P. S. Scherer et al., J. Polymer Sci., 
43, 5371. 1960; F. Bueche, J. Polym. Sci., 41, 549, 1959. 


59 Soviet and 56 non-Soviet. The three most recent references to ing A 
% 
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results, fe pane nee at wea: 
measured value, Tye gtages ura PLigeulsahe 
diffuses ints the poise: Th reve tty ” 
the polymer chains 19 atiil tea. Tet, eesti due 
cf the polymer chair ie Tease Tre rau 
to the viscosity and stracture of ee ere 
The time +t required for heating a resie by a 
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regains PF-~d had been haared yt te TO. TOE 
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of the standard (2 hr). In PF-spec. heated up to 70°C, swelling does not 
even stop after 4-6 hr. This resin swella very slowly even at 80°C. 
Above 100°C, + of all resins is shorter than the standard time. The time 
of swelling can therefore be reduced by increasing the temperature in the 
mixer. The above method of determining G is suited for research work 

and tor quality control of PVC resins. Yu, A. Machikhin is mantioned. 
The authors thank Ye. Ye. Glukhov for assistance. There are 6 figures, 

1 table, and 6 references: 5 Soviet-bloe and 1 non-Soviet-bleo. The 
reference to the English-language publication reads as follows: 

R. A. Horsley, Plastics Progress, 77 (1957). 


Card 3/3 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757220011-5" 


CIA-RDP86-00513R001757220011-5 


3a 


23774 


3/190/%! /003,/006/017/019 
B110/B208 
jo 10% 2205 


5 j G* st _ Mo Go 
AUTHORS govetkov, Veo Nos Titeywskaya; 
: _Tsvetkovy Qs Te 


y tae agnt i. ft | 44 rta eee ae ly 

TT TLE; Pp otae an ne Gos wih Get SoOmMeruw we p y 
1 yh r- f =P Vo * ¥¢ 3 reel me J ae me Lh L 
+ a ‘ At aout pans) yn ¥y ‘ io pe 4 

me thac yo th be _ the i and 8 d otac t16 ,yme 3 


. iz ne é 1961, 
eaugbiypeni yay te dg Boe P 
JTODICAL: Vysokomriekulyarg 7” eoyedimeni yay 
sa 931 - 939 


C ~ 
Peotre > solymethyl ahh 
2 pubic) Bhi sabre : ae 12 
TRATs The gengiii ace ix, 5! . ajar be used ee 
i ’ SF em 3 Pee atereaie (3 pat eee 2 
et CQ FF = 7 : ei cys ; 
tee eae ae Pet ahered regs 2 . vonZze solution 
titutive determingtien oft m vee ALES ispersed in penzene 8 ee 
quanti tutt otical ansgotrosy He phles poe ge anne ane 
sultse tic PHA ist satire (presencé ot crystailsl’ elongation should 
of igotactic PHMA +2 TE ee oe Saher. Der. whe es, Seon 
eotac bv. Soa Vege ter TOI ee ae 
iti sf diasoives Ga 
8 ye ore of 4 
positiv 


yre- 


give T13¢€ U td mPLENLer.- wm 9G + enain mo eOUuies 19) one anorp ous 
ns nj tabi nf a a] a f th rn h 1 
t& unlagziat aT : 
and Cl {3 tal ine fret t L 5 es i rp eo aed DYEGEEYL io pe r Litt : rien eis in the 
f 1 lms ie) sore WY, 3 - turds tae 4 Ss euUarpes b mre et 1 thie pho Loe .as tic 
: i uae 2 
f 9 PMMA N 20) 4 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757220011-5" 


"APPROVED FOR iepraeaas 04/03/2001 UES RDESS: 00513R001757220011-5 


SSIES UA ADRGTSS er eae ve comers or: ierens 


s/: 190/61 /904/006/017/0'9 
Photcelastic effect in the . Bi tO, 8208 


effect. The following saup.es sene tested: one of the syndyotactic PIMA 
fractions (sampie C}, and a ner Pras one PMMA sample (sample 
B) which had been ebtained by 7: ste atiamerigation at room Lemperature. 
Sample C wus pe ee oe ;  ratalysis at lew temperatures in the 
laboratory of A. A. thay, and fractionally Let dana from benzene 
solutions by methanol. 3 authors setectod Q.! + O.3 mm thick, O- 55 cm 
broad and 3 em ions ag erga wo optically AeA sumotes without 


visible crystaii1%e?s see molecuiar weights were determined by the light 
scattering method (Te po The viuif.cation temperature ie was for 
poth samples ~ 119°C ane measuring les iee for birefringenZa tLas described 


by the first suther in Ref. 2 (Vysonom ede. 24 1045. 1960) and in 
Ref, 3 ¢ Yostnix Leninzradskego Univers ite a. 1956, Noe 16 (3), 5). The 
phase difference § caused by elongation unter the action of the force F 
was determined on the penumbral hy Brace. The birefringence 4n which was 
formed in the film under stress of the constant elongation weight F was 
measured. The photoelastic effect £ was determined according to 

g=An/p= (1./F) Jnr /2, where he . difference of the refractive indices at 
the elongation” ‘stress D3 | film width in non-deformed state; X= length 


Card 2/9 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757220011-5" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757220011-5 


pec RE 


Hot 


— SRE EE SE 


a , 2377 
$7 196/61/003/006/0!7/019 


Photoelastic effect on the. BitG/B20R 


of the light wavey ao relaciv r 

were above and below the vit: son Temperature, lo 

applied, in which a differed by “5% from the unit. Phe curves in Figs. 

and? are sittilar for ataetas apa andyotactie a isomers and harass. 

Seristic of "retarded" phovoslasticity. The eqnilikrium values of the 

ee ee Ne oe Po (Fig. 3). The inclination 

he Ag Ne oss £le. 3 wives the photoelastic eoetriciente for 

each temperature, Pig. 4 shows the femperature dependence of & The . 

-IMtlarity of the photoelas iea of the two polymers indicates a 

relationship ¢f thei: The curves af eh time dependence 

en An (Figa. + and 2) ani the p cnaity of the equilibrium values ; 

An as a function of ¢ oe Fase are characteristic of the pkote- 

slastiec properties 

tefringenecs ef the ; 

taually ohserved in emer 

molecular chains 14 
lonlated from 

theorys © — f2n/ackps. 
b 


te. The temey 


‘235. Temperatures 


Tilm length under gt 
t W S°Téssegs were 


— 


ot 
we 
= 


tigh-elastie state. The b1- 
ttuvlastic effec: which is 
13 aus to orientation of 
ongatien. The segmental anisotropy 
he Tormila cf the statistical 

a. The results are summarized 


2Foche phoroelastte soeficirent of 


rope 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757220011-5" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757220011-5 


= bed > a 
23774 
| j ‘e+ /o0%/006/017/019 
s/isefb 1/003 /008;/ 00/7 U' 
! cf eae 
Bi79/3¢68 
ee 2 
Phetoelassl 
i ‘4rut author 
seag iy beer dealt with by the first au pce 
‘ Ai~iraey po as Br on eh Ae fa) t‘okhn- Picikn 
ee Ne + z "960; Ref. S41 ene > high-2la- 
(Ret VE Fys ke een Of & and a,-4, 1 the hig >} 
28. eG Do eae ay shange af the elongation 


Stic state (13G ~ 
character in the 
mean positxon oF 
that is norma} with 
This results in a deere 
increane of thes pusitays 
mi2zrostructure 15 the 
waye The waiues os the sé 
at 190°C in the mas? 
tions. There are 4 
4 non-Soviet-blocs 


te che onains 


oO 

“ 

: 

ro) 
he, 


and 


Institut 
ef High Molecula 


ASSOCIATION: 


SUBMITTED : 
Cara 4/9 


November 9. 1966 


APPROVED FOR RELEASE: 04/03/2001 


criained bY A 
Steen : Phan 
rer group 15 reneved From the p 

a id - Q ae & *- be 
af the principal 

aAnNLSaLropy - 
Pre syndyotactic 
the atactic 


che temperature 15 raised, the 

valencies. 

change in sign. and 

polymers whose 

one vehave ina similar 

which were asbtained 
found in the sclu- 


6 Soviet-bloc and 


on a 
a 


references: 


VYSOKOLG ekulya rn kh soyed neniy AN SSSR nstitute 
i (I 

7oe oe y id y 

aye. ; ~ Py 


the AS USSR) 


CIA-RDP86-00513R001757220011-5" 


"APPROVED FOR RETEASE: 04/03/2001 CIA-RDP86-00513R001757220011-5 


Picross 


3/190/61/003/007/915/02% 


15-6070 : B+0;/B226 


AUTHORS: . Tsvetkov, V. N., Vitovekaya, M. G. 
TITLEs Photoelastic effect in stereoisomers of polymethyl 
methacrylate. II. Isotactic polymer 


PERIODICAL: Vysokomolekuiyarnyye gsoyedineniya, v. 5, no. 7, 1901, 
1077 - 1083 


TEXT; In a preceding paper (Vysokomoiek. soyed.. bee ree 196.), the atac- 
tic and syndiotactic poiymethys methacrylate (PMMA) had been studied 
with respect to optica: anisctropy. In the present paper; the authors 
studied izotacti¢ PMMA by the same method. Fig. 1 shows the ty PLCAs 
curves of birefringence with constant voltage for three fractions of 
isotactic PMMA. Figs- 7a, 6,8 were recorded below vitrification 
temperaturs (T. about 65°C), Figse 12,9 ,& .m%,3 above this temperaturs 
in higniy elastic state of the PMMA fiias. Therefrom, whe following +s 
concluded: (1) Birefringence 471 +8 positive and stcurs with retarcavic 
when tension {6 engages. Wher. the current ig switched uff, relaxatinn 
takes place. (2) In iow- molecular fractions. positive anisotropy 
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decreases the more rapid above T_, the lower the molecuiar weight (N), 
and becomes negative. Negative anisotropy relaxes very slowly. It is 
asaumed that two effects are superposed here. (A) The first effect 15 
caused by orienting the molecular cthains of the amorphous part of the ‘ 
polymer, and is anaiogsua te the birefringence of atactic and syndic- 
tactic PMMA. It is saliied photoelastic effect. The equilibrium value 
of birefringence Mr is proportional to the voltage. ‘Transition to the 
highly elastic state causes a rapid increase of the phutnelasti: 
coefficienté. At this state, its value is the same for ali isotactis 
fractions (€. 10'* = + 12.7 - + 15.0 om*/dyne) and three times larger 
than in syndiotactic and atactic PMMA. Segment anisotropy (Oe. 24: %, ) 


. 10°? om? was found te be equai te 3.5 ~- 4.1, and if twice as large as 
in non-isctactic PMMA. This increase of positive An is explained by 

a change cf nature cf rotation about the valence bonus in the ester 

side group of the molecular chain, (B) The second component of bire- 
fringence of isotactic PMMA is negative, It develops only gradually with 

permanent application of current, This effect is explained by srienting 
the molecular chains being bound to crystallites, and calied crystallite 
effect, The films investigated were chiefly of the amorphous type; 
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= : B110/B138 
1/5. PECH 
AUTHOR: Tgvetkov, V- 
<. 
TITLE: The asymmetrical shape and optical anisotropy of short 


molecular chains 
PERIODICAL: Vysokomolekulyarnyye soyedineniya, V- 4, NO-« 6, 1962, 894-900 


TEXT: In the case of semirigid (short) chains the "persistent" length is 


cos 8 = Pas a where cos@.= mean value of cos 9, which is formed by the 


direction of the first and last Link of the "persistent" chain, and L = 
length of the chain contour. 


bY = 2a (2—1 +e), " 3) we 
= x 2 i = 
Feaa{Z—1+2[t-Zd-efe © 
hold, where 7. square of the inertia radius of the chain and we mean 
square of the statistical length. With the persistent chain method varia- 
tions in the asymmetrical shape and optical anisotropy can be studied for 
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increasing contour length. The anisotropy is investigated on an extended 


rotating body having the inertia radius z = aH® + ha’, a and fb, depending 
on the model used. By using (3) and (4), 


(18)-2 —4 + (2/2) 1/2) Me) . (8) 


2.3 rane ae 
i oy xr—ite* 4 . : me 2 
is obtained. p/P, = (2n7La/x) ‘fe approximates to x1, where Po * ratio 
between length ane eross section of the real, fully extended molecular 

chain. The anisotropy of a chain of n honopeneous links under the valency 


angle n-his, (siphesesa 
—["/s (Scos*} — 1)} 
b= 3 A= ba gee (14) 


where fa and Ab = difference in polarizations. For the anisotropy of a 
chain with retarded rotation we have 


Ag 


pa 
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where ne and n’ = the squares of the statistical chain length with and 


without delay. The effective anisotropy of a persistent chain of length 
-],/ 
L is: Av, = Ab, (1-e Lf BP og | where Ab Gives the anisotropy of an 


infinitely long chain in relation to the axis tangent to the chain 

at its starting point (persistent anisotropy of the chain). It is 

proportional to the unit of length of the chain and depends on k and 1: 

Abo -/i/ink. Lh is the anisotropy of the straightened chain section of . 


length 1 (contour anigotropy). As an experimental check, the anisotropy 

of short molecular chains of double optical refraction was investigated on 
aliphatic alcohols in cyclohexanol. The characteristic value fn] in- XN 
creases with the number of carbon atoms in the chain, but to a lesser 

degree than calculated. Short molecular chains were found to be more 

rigid than long chains of normal molecular weight. The accuracy of the 

method of the theoretical models must be Clarified by further investiga- 
tions, There are 5 figures, : 
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TEXT: Diffusion constants sedimentation ¢ 


viscosity of 

were studied. 

found to have the form D = 3.591074 My 
sen é -5, 0.71 

and [7J = 6.6710 “*Ms py for the 


M was determined 


9 
p-j-VN, which is determined by viscosity and 
and confirms the universal character of the 


A = cxf 727 
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relations in this solvent were 


1 for the diffusion coefficient, 


The molecular weight 
The hydrodynamic behavior of 


diffusion, is completely normal 
empirical constant : 
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erg/degree- This: 
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- corresponded to the value of this constant determined for other polymers and 

again confirmed the usual correlation of hydrodynamic properties of P--VN 

during translation and rotation. The estimate of the relation between 
dimensions of p-(-VN molecules in benzene and their dimensions during free 


i 


rotation ayearyy, which characterizes the hardness of the molecular 


structure, made b e previously determined awelling parameter 
(Ref. 9: Vs Yes Eskin, yorotkina, Vysokomolek- 272, 1960) : 


re = (LaJ /Oyg) = 1.2, produced a mean value of 2.6. 


are undisturbed dimensions of the macromolecule). This amount, which 
slightly: exceeds the corresponding values for most of the linear polymers, - 
showed (e- g- in comparison with polystyre ) stitution of the 
penzene ring by naphthalene jncreases the 

- macromolecules It was found that the dependen 

D on the concentration of one of the peg -VN fractio 

only slight’ in coh, and more marked in benzene. This conf 


dependence on the concentration js mainly determined by the thermodynamic 
interaction petween polymer and solvent. (Ref. 43: Ve Ne Tavetkov, Se I. 
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Klenin, Zh. tekhn. fiziki, 29, 1393, 1959). The quantity A = npiulql) V07) 
calculated for the fraction investigation in COlys amounted ‘to 3.50°10° 


erg/degree, and was thus close to the mean value of the constant A. There 
are 4 figures and 2 tatles. Two English-languege references are: P. 

Debye, A. Bueche, J. Chem. Phys., 16, 573, 1948; P. J. Flory, Principles of 
Polym. Chem., New York, 1953. 
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ie double refraction jn solutions (benzene) and photoelastic 
effect in films were studied with atactic: ayndyotactic and jsotactic stereos 


jsomers of poly-n-buty} methacrylate MLA ) 
py the standard method snowed that do 
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e negative anisotropy was aptaviished | 
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samples proved to be positive and, in the highly elastic state of the sample; 
two to three times higher than the photoelastic constant 4 of the two others 
Conclusion: ‘The data determined point to a similarity of atactic and nyndio« 
tactic microstructures. During transition from atactic to isotactic struc-~ 
ture a reduction of the negative anisotropy of the macromolecule takes place} 
which leads to a change of the sign of the photoelastic coefficient. This | 
strong change of anisotropy may be explained by slight change of the rota- 

tional character in the ester side group. High sensitivity of the optical | 
anisotropy of molecules to their spatial arrangement seems to be character- | 
istic for polymers of the methacrylate series. It is, therefore, possible | 
that the determination of the optical anisotropy of macromelecules of similar 
polymeric systems could be used as a sensitive method of investigating their} 
spatial arrangement. There are 5 figures and 1 table. | 
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TITLE: synthebis of graft copolymers. II. Dimensions, configuration, 
and optical properties of tne macromolecules of the graft 
methyl methacrylate - styrene copolymer 


PERIODICAL: vysokomdlekulyarnyye soyedineniye» ve 5s NO- Is 1963, 3 - 10 


TEXT; Polystyrene of molecular weight %2°10° was grafted on polymethyl 


methacrylate, molecular weight 110°. Refractometric examination of the 
copolymer composition showed the molar part of polystyrene to be 0.9 The 


average-weight molecular weight of x (0.5.- 0.6)> mined by ~~ 
light scattering. Analysis of the diffusion curve P + of-4he- 
low-molecular components to be no more than 5-10}. X 
of the copolymer was determined by flow birefringence in bromoforn. \ 
According to We Kuhn and H. Kuhn. (Helv- chim. aca, 96, 1394, 19433 28, 


15535 1945) 4 870-107? 20m is found for the aifference (a 4-45) in main 
card 1/2 


APPROVED FOR RELE 
ASE: 04/03/2001 
CIA-RDP86-00513RO0 
01757220011-5" 


eae 5H 


-BEPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757220011-5 
: is 


Fg fee GO ire SE ITE ae FRET [NT SCALES ER NES ECT SEAS LES oN a 


s/190/63/005/001/001/020 
Synthesis of graft copolymers. II. ..- B101/B186 


polarization capacities of one macromolecular segment of tne copolymer; 
for polymethyl methacrylate, this value is (2 - 20)+107*2em?, and for 
polystyrene it is =¢1q0-=-200) + 1077 “en Based “on Kuhn's theory, the 


theoretical calculation of the anisotropy of one segment of the principal 
methyl methacrylate chain with short graft polystyrene chains, proved tnat 


(a,-a) is #220°107 "cm, when the polystyrene polymerization coefficient 


is 40 and when the molar part of polystyrene is 0.9. The experimental 

value, which is four times as nigh, is explained by the fact that the 

chain stiffness of the graft copolymer is higher than that of nomopolymers. 
Conclusion: The optical anisotropy of a branched polymer may differ x 
considerably from the anisotropy of its components. There are 5 figures 

and 1 table. 
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7 TITLE: Development of a method for evaluating the technological properties of polyvinyl- 


t 


| chloride resins from their maximum rate of dissolution in cyclohexanone 


TOPIC TAGS:  polyvinylchloride, resin, cyclohexanoné, tableting, resin mechanical 
| property, resin evaluation, cyclohexanone solubility, polyvinylchloride solubility 

| ABSTRACT: In order to develop a new testing technique, the technical properties of poly~ 

i vinylehloride resins were determined and compared with the kinetics of dissolution of 

| microsamples in cyclohexanone. The preparation of the sample and the design d the mold 

| for tableting the resin are described. A disk 16 mm in diameter was cut out from the 

| molded tablet and dissolved in 40 ml of freshly distilled cyclohexanone in a glass vessel at 

| a temperature of 50+0.1C. The weight of the sample before the experiment was 58-60 mg.: ~~ 
: At 3-minute intervals, for 45-60 min., the weight of the sample was determined to 0.1-0.2 

; mg. The amount of dissolved polymer (mg) and the rate of dissolution s(mg/min) were then ; 

| plotted against time in integral and differential curves, respectively. The maximum dis- - ie 
| solution 4 vate depended on the average molecular weight of the resin. Two rates appeared | 

: } 
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| on the kinetic curves: a low and high final rate of dissolution. A polymer having unbranched 
: molecules and a homogeneous molecular-weight distribution (low degree of polydispersity) + 
can be dissolved at a high final rate. The low final rate is due to either high branching of ! 
| 


Fe ee ee ae nee 


the polymer chains, or high polydispersity. Both factors also impair the processability of 
| the resin. The following characteristics were obtained: s (max, rate) = 1.13 mg/min. , i 
; final rate = 0.50 mg/min., max. t = 36 min., total ‘t”= 44 min., v (slowing down of the | 
dissolution at the end of the reaction) — 0.064 mg/min. ; Sfinal, S8max and v are thus the ik 
| most important characteristics. There is a great difference between resins obtained by 
latex polymerization and those obtained by suspension polymerization. The ffinal, fmax | 
and v values are high for latex resins; thus they are very processable. This method is a | 


- 


| good control method for making resins, because it simultaneously gives information as to . i 

j the expected behavior of the polymers during processing. Orig. art. has: 9 figures, 3 xX |} 

2 | tables and 1 formula, . | 
{ . j 
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TITLE: The photoelastic effect in grafted copolymers 
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TOPIC TAGS: polymer, copolymer, grafted copolymer, photoelasticity, polystyrene, 
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refraction 


” ABSTRACT: To investigate the extent to which the optical properties of the original parent 
* polymers are preserved in grafted copolymers, the authors measured the photoelasticity 
of films prepared from 1. three copolymers produced by grafting polystyrene on 
polymothylmethacrylate, and 2. two copolymers produced by grafting polystyrene on 
poly-n-butylmethacrylate. The copolymers, prepared by ionic catalytic polymerization, 
differed in chain length (M=600 - 103 and 200 - 10% in the main chain and 2 °10° and 
24° 103 in the grafted chain) and in the percentage of grafted polystyrene (13, 80, 86 and 
88). The films were prepared by vaporization of benzene solutions. A previously described - 
method was used to examine the behavior of the double refraction of the films in time as a 
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function of stretching stresses intermittently applied at temperatures ranging from that of 
copolymer mechanical softening to that of fluidization. The temperature. range of increased 
elasticity was found tobe narrow, with the temperatures of fluidity and vitrification being 
close and the photoelastic properties of the grafted copolymers showing a pattern markedly 
different from that of the parent polymers. The double refraction observed in the grafted 
polymer films is understood to result from the superimposition of positive and negative 
refractions differing significantly in the relaxation time. "The grafted copolymers were 
prepared by S. P. Mitsengendlor and G. A. Andreyova in the laboratory of A. A. Korotkov 
(Institute of High-Molecular Compounds) by ionic catalytic polymerization." Orig. art. 
has: 1 table and 4 graphs. , 
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TOPIC TAGS: light diffusion coefficient, reinforced plastic, glass 
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plastic 


ABSTRACT: The measurement results are given of the translucence and 
light-diffusion coefficients of 10 types of achromatic and colored gla 
reinforced plastics manufactured in the USSR to justify their use as 
transparentystructural parts in puilding construction. The ‘orig. art.’ 
has: 1 table. G. L'vina. [Translation of abstract], [AM] 
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TITLE; Double refraction in a stream of a rigid chain molecule solution 


SOURCE: Ref, zh, Fizika, Abs. 8D714 


i 
! 
REF SOURCE: Sb, Optich. issled, molekulyarn. dvizheniye i mezhmolekulyarn, | 
vzaimodeystyv, v zhidkostyakh i rastvorakh. Tashkent, Nauka, 1965, 151-155 | 
| 
| 


TOPIC TAGS: light refraction, double refraction, rigid molecular chain, rigid 
chain 


ABSTRACT: A study was made of the dynamic birefringence of light by a number of 
cellulose ester solutions (nitro cellulose (I), ethylcellulose (II),and trinitrobenzoate 
cellulose (Il1)),whose molecular chains possess considerable skeletal rigidity. The ; 
study was made to determine the effect of the form of cellulose on the above 
parameter, The parameter {n], which is the dynamo-optical constant of the 
solution, varied parabolically with variation in the refractive index of the polymer - 
in the case of I and III, which were characterized by positive and negative intrinsic 
anisotropy corresponding to the theoretical. The observed binary refraction for 


Card 1/2 


ern ee eters me 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757220011-5" 


"APPROVED FOR RELEASE: 04/03/2001 CIA- 


RDP86-00513R001757220011-5 


ag 


sesspyit zee SERS RSE ee BOER SCE oeg Re a 
spats Sse LS FST IOS OG Ee EEG RET EY OER SE SE 


vig 


ne ee oe Oe a Sa RC OF a seis St 


HACC NR AR6035046 


esters was found to exceed in magnitude by two orders this effect of elastic 

polyr .. The second property found to be characteristic of these polymers 
solution was the independence of the above birefringence on the concentration of 
the solution in solvents, where the observed effect to a considerable degree is the 
: effect of the form of the cellulose. It is assumed that the observed dynamo-optic 
effects of the ester forms of cellulose are a reflection of the segmented effects of 
the microfilm, A bibliography of 13 references is included. Ye. Glazunov. 
{Translation of abstract] [SP] 
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TITLE: Electrodynamic birefringence of liquids 


SOURCE: Optika i spektroskopiya, v- 21, no. 5, 1966, 603-609 
double refraction, optical anisotropy, liquid flow 


TOPIC TAGS: | 
birefringence, electrodynamic 


birefringence, laminar flow birefringence, dynamic 
birefringence 


flow on the optical anisotro 
analytically and experimentally investigated. 
effects can be fully explained on the basis of general laws 
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1963, 2839). The method was experimentally checked in two types of dynamic- 
optimeters described by Tsvetkov and associates (ZhFKh, 24, 1950, 994 and ZhETF, 
23, 1952; 690) and Frisman (Vysokomolek. soyed., 3, 1961, 276). In the series of , | 
| measurements on low-molecular substances (bromoform, a-methylnaphthalene, arbromo-. | 
napthalene, etc.), the orientation of the electrodynamic birefringence proved to be | 
a linear function of the square of the electric field strength, with the inclination 
tangent determined by the ratio ~ K/A (Kerr and Maxwell constants) for the given 
substance. The other group of substances (poly-y-benzyl-L-glutamates in various | 
solvents), with their high optical anisotropy and strong dipole moment, could be | 
! 


nat 


investigated structurally in a single experiment using the method of electrodynamic 
birefringence. Solutions in chloroform of various concentrations within the 
molecular weight range from 6 x 10% to 34 x 10" showed the same linearity of the 
dependence of orientation on the electric field strength, except for the change of 
sign at certain field-strength values. Thus, the macroscopic formulas proposed by 
the authors describe fully the phenomena of birefringence of liquids independentiy 
of the consideration of the molecular mechanisms such as polarity, dipolar and 
anisotropic members in the orientation of molecules in the electric field, direction 
of dipole moments in the molecule, etc. Experimental data, extrapolated for an 
infinite dilution, can yield information on the structural characteristics of a 
given substance. Orig. art. has: 11 formulas, 3 figures, and 2 tables. 
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nbs Jour ; Ref Zhur - Fizika, No 2, 1957, No 5252 
Author :_ Tsvetkov, VP. 
Title 7 Concerning Moncocbromatization of X-rays with the Aid of Differential 


Filters. 


Orig Pub ; Fiz. sb- L’vovs'k. un-t, 1955, VyP= 1 (6), 15-21 


Abstract : A check was made on the suitability of the method of aifferential fil- 

ters for the production of mondchromatic 4ntensity curves. For the 

4 -radiation of copper, & nickel and cobalt filter were selected. The 
latter were made of different thicknesses from Nig0, and Co203, suspended 
in wax. In addition, the nickel filséer was made oP a foil approximately 
7 microns thick. When choosing the filters, the thickness of one of them 
was varied until poth filters gave identical palckening of the film on 
both sides of the copper K ¢line- Photography was in & vacuum camera 
to avoid scattering of x-rays by the air. Investigation was made of 
X-rays scattered by glass-like selenium, prepared by pouring molten 
selenium on cold geass. The blackening curve Was plotted with allowance 
for the corrections for absorption and polarization. The blackening 
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_ Abs Jour : Ref Zhur - Fizika, No 2, 1957, No 5251 


curves obtained with differential filters agree within the measurement 
accuracy with the curves ootained with 4 monochromatic beam. A curve 
of the atomic distribution for selenium was plotted, and exhibited 
three clear maxima in the interval from 0 to 5 A. The first maxima 
48 narrow and isolated from the remaining ones. This is caused by 
the fact that the structure of the glass-like selenium is pased on the 
molecule. The distance between the nearest selenium atoms turned out 
to be 2.5 A, which is in good agreement with the distance tetwean the 
atoms of the molecule of crystalline selenium. Jn addition, there 1s 
apparently also a similarity in the structures of the molecules of 
glass-like and crystalline selenium. The use of differential filters 
gives a satisfactory degree of monochromatization and permits reducing 
the exposure time by @ factor of 8 -- 10 compared with monochromatizstiam 
by @ planar crystal. 
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USSR/Atomic and Molecular Physics - Liquids 
: Ref Zhur - Fizika, No 2, 1957 No 3568 


Glauberman, A.Ye., Tsvetkov, V.P. 
: L'vov University, 


: Concerning the Structure of Simple Liquids 


Dokl. AN 88SR, 1956, 106, No 4, 623-625 


X-ray diffraction determinations of the functions of atomic distri- 
bution for simple liquids at various temperatures, as well as theor- 
etical determinations of the radial distribution functions (Glauberman 


A.Ye., Zh. eksperim i teor. fiziki, 1952, 22, 249), are used to determine 
the temperature dependence of the coefficient of structural diffusion. 
The calculation was carried out for liquid Sn. 
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